Callahan in discussing laws of the hearing centers and their application, states his law as the proper explanation of the fact that a vibrating tuning fork placed upon the skull is much more distinctly heard in that ear the external meatus of which is closed. This is the author's law:
"When two sounds which have similar properties except IntensI~y are transmited one to each ear, both impulses wUl pass to the hearing center on that side where the intensity is the greater; and there will be a summation of the two stimuli. We are, therefore, conscious of the hearing of the sound louder than if the sound of lesser intensity did not reach the ear, and also if both sounds reach each ear with equal degrees of intensity. The increase due to the summation is not equal to an arithmetical addition but follows Weber's law."
-The author has noticed that the placing of a closed funnel or otherwise excluding outside noises from one ear has the s,ame effect as directly obstructing the canal with the finger. The lateralization is eXPlaIned as follows: "By cutting off extraneous sounds on one side we are able to hear the sound of a fork placed on the skull louder in that ear, and this difference is sufficient to cause a, lateralization of the sound of lesser intensity that reaches the cochlea of the unobstructed ear, together with the sound of greater intensity in the obstructed ear in the hearing center on the side that receive the sound of greater intensity. There is a summation of the two sounds which is another factor in increasing the intensity." . The author then goes on to describe tests to prove his theory that the increase and lateralization of the sound in the obstructed ear is due to the shutting off of extraneous sounds, and that there is no such thing as increased bone conduction.
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The reason offered for the fact that when the sound is lateralized it is not heard in the nonobstructed: ear is that when the vibrations reach the cochlea on the nonobstructed side they pass from thence to the hearing center on the obstructed side via nerve tracts. This produces the summation which is a factor in the increased sound.
The two factors then in the lateralization and increase of sound in obstructive deafness are (1) Cutting off extraneous sounds and (2) the summation in that hearing center.
The author shows how to demonstrate/the summation of stimuli with forks and tubes, and add,s a description of the test with the dictaphone which shows how the two hearing centers act at the same time.
CaIlahan presents a second communication on the lateralization and summation of sounds which he calIs consensual reaction in the hearing centers.
The consensual reaction of the hearing centers in the lateraliza.tion and summation of two sounds, one of which goes to each ear and which vary only in their intensity, places one more test in the hands of the psychologist and neurologist in testing the mode of action or reaction of specialized nerve centers and aids in localizing intracranial lesions.
Callahan says the neurologist in testing consensual reaction of the pupils can now pass to the ear, whete we can give a similar demonstration in testing impulses that pass from one side of the" brain to the other side by weIl recognized tracts. Any individual who cannot lateralize as per the law of the hearing centers has surely some process along the route taken by the auditory fibres that rise from the accessory nucleus in the pons,as most of the fibres arising in this nucleus pass to the other side.
Theoretically it would ·be possible for an individual to later!lize the less intense sound that reached the right ear, where he .would' be unable to lateralize if the lesl!! intense of two sounds reached the left ear. The lesion in such a case would be along the crossed fibres of the left auditory nerve.
When an individual is unable to lateralize as in Weber's test, we should at once question ourselves as to the possibility of a block somewhere In the cross fibres that connect the auditory nerve on one side with the hearing center on the other side.
The modus operandi of the consensual reaction Is given oy Callahan as follows:
"When a vibrating tuning fork is in contact with the forehead or teeth in an individual with two normal ears, he is conscious of hearing the fork in both ears, or as is most likely the case, he will teIl you that he hears it in the center of his head. Obstruct the external auditory canal on one side and the sound of the fork is lateralized to that side, That the vibrations from the tuning fork reached both cochlae with equal degrees of intensity we will admit; but when we obstruct the external auditory canal on one side, the fork Is heard with greater Intensity on that side, due to excluding extraneous sounds. Then we get a lateralization of the sounds and a consequent summation in the hearing center that is on the side of that cochlea that appreciates this sound of greater intensity, ABSTRACTS fROM CURRENT 1,ITERATURIt.
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The vibrations pass to both cochlea, but the impulse does not pass to the hearing center on that side, but crosses over to the hearing center on the opposite side and is superposed on the impulse that reaches the hearing center fro mthe· cochlea on that side. " Dean and Bunch have devised an instrument to-test the tonal ranges of hearing which they have called the pitch range andiometer which measures the tonal range from 30 double vibrations to 10,000 double vibrations. The authors daim three distinct practical advantages for their instrument:
1. It measures the practical tonal range in much less time than can be done with the tuning forks.
2. It tests every note in the range measured while the forks test only a very few.
3. In 250/0 of these cases defects unsusp-ected after an examination with the Bezold forks, covering oyer an hour, have been detected in two or three minutes with their instrument.
In testing the hearing of one ear it is always necessary to use a noise apparatus. The authors claim that the results obtained by their machine may be compared to perimetry of the eye. The result~are shown graphically by means of curves, certain curves being suggestive of certain lesions. The steps regulating intensity and pitch are controlled at will. The essential parts of the instru-, ment are a telephone magnet and a toothed wheel, the latter driven by a motor. Each pron~of the magnet fits snugly in front of one tooth of the wheel and a low tone is produced by having·the motor run very slowly. The intensity is regulated by using the res~stance in the telephone circuit as a shunt, that is, a bridge across the receiver circuit. The method of marking the graphic chart is to have the intensity steps for the vertical scale (1 at the top and 7 at the bottom) and the frequencies or pitch recorded at the bottom as a horizontal scale (200 to the left end and 3,200, to the right).
After recording the tones heard at a given intensity, the resistance is set at the next fainter step and the procedure repeated. The authors offer the following summary of the accomplishments of the pitc.h range andiometer:
1. It produces each and every tone within the significant range of tonal hearing without any gap whatsoever.
2. It produces a relatively pure tone, pure enough for all practical purposes.
3. It furnishes a convenient method of varying the intensity from below the threshold up to a sound that· is on the verge of being painful for any pitch.
4. Both the pitch and the intensity of the tone can be measured and recorded instantly and with precision at the time of hearing.
5. The examiner can sweep through the entire pitch range at one stroke for any steps controlling intensity and to sweep through at a single stroke all the intensities for a given pitch.
6. The operation of the instrument is so simple and quick that a complete measurement can be made in a very small fraction of the time employed in making the ordinary tests now in vogue with otologists.
Kernan has made a study of the anatomic arrangement of the ears of whales in order to explain the phenomenon of ROTT: OTOLOGICLIT!tRATURE.
increased bone conduction in human beings. After showing that whales do hear water-'borne and not air-borne sounds, the author goes into a detailed description of the anatomic characteristics of ears of cetaceans. From. the anatomic structures thus detailed the author presents his conclusions as to the hearing in cetaceans, and he' decides that in cetacea there· are all the elements normally present which have been advanced to' explain the symptom of increased bone conduction in the diseased ear of human beings and the anatomic arrangements there found could certainly support the explanation of the phenomena advanced. T.he author's own words in concluding his report are:
"What conclusions then can we draw from the anatomic structure as to hearing in cetaceans? We have pres~mte<l to us an auditory apparatus, lypically mammalian., designed to receive airborne sounds modified to one designed to receive water-borne sounds. The external meatus has been practically closed, the drum membrane fixed and the ossicles rendered immovable through fusion of the malleus to the os tymp·anicum. Sounds are evidently transmitted to the cochlea through the solid tissues of the head. The possibiilty of this is increased because in both forms the auditory bones themselves present on the surface of the ,skull a considerable bony process. In both, moreover, the periotic and tympanic are but loosely connected to the other bones of the skuU. Thus' they can receive only such sound waves as impinge directly on themselves. Since theJ;llalleus is firmly fused to the tympanic it would share. the vibrations of that bone, transmitting them through the other ossicles to the oval window. This is probably the explanation of hearing in cetacea,. that sound waves impinging either on the tympanomastoid in odontocetes', or the true mastoid in mystacocetes, are transmitted through the chain of ossic1es to the cochlea, the endolymph being put into motion through the foot plate of the stapes as in other mammals.
"We may now consider the light which tlIe mode of hearing in cetacea throws on the clinical symptom of increased bone conduction in deafnesS due to disease of the middle ear. It will be seen at once that any change which would connect the ossicles more firmly to the tympanic ring, approaching the complete fUSion found in whales, would increase bone conduction. A tense, thickened, rigid drum membrane would do this. We could also accept Bezold's idea that it is a thick, tense ligamentum annulare, transmitting vibrations to the foot-plate of the stapes, which in some calles explains the phenomenon under discussion. This would be the condition following a radical mastoid operation. Another theory may now be mentioned. When the external canal is lightly blocked bone conduction is increased. This is explained by conceiving the air filled cavity with bony walls to be a sounding box. This is just what we have present -in cetacea. In this connection it may be said that the variation in the size and num'berof the cells present in the human mastoid process may very well be an explanation of the variation in the response to tests of bone conduction found in seemingly similar cases of deafness."
Stein described three reflex signs usefUl in examining ears for deafness, especially in patients in whom the subjective element is Carpenter reports a case of central deafness in which the vestibular tests showed that there was an apparently hopeless lesion involving both auditory tracts in the upper pons. SUbsequent developments where complete recovery from symptoms due to intracranial pressure, especially in region of pons, followed a sudden discharge of pus and blood from the left ear, gave rise to the supposition that the lesion was a left-sided basUar abscess, possibly a temporosphenoidal lobe abscess, pressing against the root of the left fifth nerve with contralateral pressure of the right upper pons against the, inner part of the posterior aspect of the petrous bone and attached tentorium.
In the etiology of this condition two factors can be mentioned: (a) typhoid fever at fifteen years of age and the, numerous attacks of pneumonia between the ages of eleven ·and sixteen; (b) the occurrence of the abscess in the left ear two and on-half years ago.
Conclusions offered from a study of this case are: 1. The lesion in nerve deafness should always be located. 2. The vestibular reactions are of great value in the localization of intracranial lesions.
3. Vestibular disturbance should always be considered in the etiology of obscure gastrointestinal disease.
4. More frequent recourse to well-established surgical procedures will still further Umit the number of hopeless intracranial diagnoses.
Cohen discusses the essentials of the Barany tests, and some indications for employment.
Among the conditions which call for the tests the following are mentioned:
1 WhUe the tests are extremely simple 'and may be learned and easily executed in a short time, the difficulty is in analyzing the results.
After stating the results to be expected in a normal case, the author mentions the following propositions which are an aid to the making of a proper analys,is of the results of a pathologic case:
1. If stimulation of the right ear is negative for nystagmus, vertigo, past-pointing 'and falling, and in addition there is as corroborative evidence total deafness of the right ear; it shows a destruction of the right labyrinth or eighth nerve on the right side.
2. If stimulation of the right horizontal canal is negative for nystagmus, vertigo, past-pointing and faIling are >lresent, the lesion is probably in the medulla between Dellter's nucleus and, the posterior longitudinal bundle.
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3. If stimulation of the rIght horizontal canal shows nystagmus ,and an absence of vertigo, past-pointing and 'falling, the lesion is probably in the right inferior cerebellar peduncle.
4. If sthnulation of the right ventricals is negative for nystagmus, but vertigo, past-pointing and falling ate present, the lesion is in the posterior part of the pons near the posterior longitudinal bundle.
5. If stimulation of the right vertieals gives nystagmus and is negative for vertigo, past-pointing and falling, the lesion is in the right middle cerebellar peduncle.
6. If stimuiation of the horizontal and vertical canals of both ears does not show nystagmus, but does give rise to vertigo, pastpointing and falling, the lesion is in the posterior longitudinal bundle, 7. If stimulation 0 fthe right horizontal and right vertical canals shows nystagmus, and an ab §ence of vertigo, past-pointing and falling, the lesion is in the cerebellar nuclei.
8. If stimulation of all canals gives nystagmus but an lIibsence of vertigo, pas"t-pointing and falling, the lesion is at the point of decussation of the superior cerebellar peduncles'.
9. If the right ear is totally deaf, and stimulation of the rig1:J.t horizontal and right verticals gives no nystagmus, vertigo, pastpointing or falling, and in addition the left verticals show impairment or even an absence of function, the growth is located in the right cere~enopontine angle. ' As an aid in the differentiation of a central from an end-organ lesion the following Dixon refers to the work of Jones and Fisher and emphasizes the importance of the vestibular tests, not only to the otologist but also to the ophthalmologist, the neurologist, the syphilologist, the surgeon and the general practitioner.
Fisher qiscusses in simple terms the importance of the vestibular tests and explains how the phenomena are produced when the tests are made.
Fisher and Babcock have made a study of the reliability of the nystagmus 'test as a measure of the function of the vestibular mechanism, because this reliability had recently come to be questioned by some 1)rominent psychologists. Fliers of 2,000 hours' flying experience were tested and in no instan-ce, was there a reduction in the nystagmull time. The conclusions offered are:
1. The, duration of after·turning nystagmus is not impaired ,by flying. Such a very large nUPlber of aviators have been examined as to make this conclusion absolute andflnal.
2. From the evidence at hand, it would seem that in acrobats, whirling dancers, airdrome performers, and in athletes in general, there is no diminution of the nystagmus response. More examinations of such persons, however, would be necessary before any final conclusion should be drawn.
3. Repeated turning experiments on normal persons oooasionally produce an "apparent" and slight shortening of the nystagmus, but that this is only apparent and· not real is, demonstrated by the convex glasses.
4. In medical practice, an absence or impairment of eye responses following ear stimulation definitely indicates a pathologic condition within the vestibular mechanism.
Hayden gives the following totals and averages of the vestibular r.otation reactions of 3,748 applicants for the aviation servi-ce:
1. Nystagmus.-After turning to the right, 3,748 cases showed an aggregate of 82,23'1 seconds of nystagmus, representing an average of 21.9 seconds each.
. After turning to the left, the aggregate was slightly larger, being 82,373 seconds, or an average of 21.9 seconds each.
2. Past Pointings.-After rotation to the right, the right arm past-pointed 7,201 times, giving an average of 1.89. The left arm past-pointed 6,663 times, with an average of 1.77.
After rotation to the left, the right arm past·pointed 8,029 times, making an average of 2.14. The left arm past-pointed 7,083 times, with an average of 1.88.
3. Of the 3,748 applicants, only 142 were rejected for abnormalities . of the kinetic static sense. Of these 110 failed in past-pointing, 17 in nystagmus, and 7 in falling; Twenty-two men were nauseated and 31 more vomited.
4. Of the total number examined, 692 were rejected as, being unfit to become fiyers, while 3,056 were pronounced about 100% physically perfect by the examining unit. The disqUalification per-centage for all causes was 18.4 or 692 out of 3,748. In addition to the 142 enumerated above, 302 of these failed in the eye examination, 91 in the ear, nose and throat, and 157 in the general physical tests.
Horn writes on the role of the labyrinth in flying efficiency, basing his observations on a study of 768 cases at the third aviation instruction center, Issoudun, France, American Expeditionary Force, frornSeptember, 1918, to January, 1919.
'The conclusions' offered are: L The slight differences noted strengthen the belief that as a result of -continuous air work-acroba.tic work-monitor work or 'Work over the lines the labyrinth reactions are not changed in any essential particular. 4. A very considerable number of those who slipped'through the entrance examinations or who were on the border line of the hyper, sensitive to motion type were not able to overcome the handicap and are dropped ,by the roadside.
5. Given an iDitact and well-balapced labyrinth-there is nothing to indicate that the lower nystagmus limit is of consequence even as far down as 13 seconds.
6. The normal labyrlnth findings, as previously determined, are sUbsfantiated by our studies.
7. Special care should be exercised in allowing candidates with a hypersensitive to motion history and nystagmus around 3(j..35 second,s to enter the service. Thirty-five seconds Is the extreme margin of safety. ' 8. With the great amount of material which America has to select from, no one should allow themselves to be influenced by the exceptions brought out in this paper.
9. Although almost any handicap of hyperseI\sitiveness to motion can exceptionally be overcome, Why should we risk the possible serious consequences?
Levy examined 541 aviators to determine whether repeated stimulation had a tendency to lessen the reactions to turning, and he has given the following summary of his work:
1. It is fQund that nystagmus Is not diminished by repeated turnings. " 2. Although vertigo was not timed, past-pointing and falling were slightly diminished in fiiers of 100 hours' or more experience, being most noticeable in fliers who have had the greatest number of hours.
3. As past-pointing and fa.lling are objective signs of vertigo, this diminution was due to the fact that the fiier ha.d l'earned to Interpret this vertigo and for the same reason more rapidly recovered his poise. ' Lewis offers the following ,resume of the studies of the aviatioJl medical service concerning the ear as a motion-sensing organ.
1. Of the senses concerned in motion-senl'llng (such as vision, deep·sensibility, tactile and vestibular sense), the vestibular sense is the only one whose utility remains constant (either on the ground or in the air); hence the necessity of determining the aviator's possession of requisite vesUbular sense.
2. Vestibular tests not only determine the functional condition of this portion" of the internal ear, but givedeftnite information concerning the integrity of parts of the medulla oblongata 'pons, cerebrum and particularly the cerebellum.
3. Observations made in an extensive series of blindfold experiments'on normal persons, on persons with non·functioning vestibular apparatus, on persons lacking hearing only, and on persons with impaired deep sensibilities indicate that perception of motion in a linear direction.
(a) During acceleration, is sensed most, accurately by those whose vestibular apparatus is functionating; ,
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(b) At a sustained rate of speed is sensed accurately by each group except those lacking deep sensIbility; (c) Duripg retardation is sensed accurately by those whose vestibular apparatus is functionating; (d) Arrest of motion ensuing upon motion in a linear direction is most accurately detected by the group lacking vestibular function but in possession of unimpaired deep sensibilities.
4. Special ability to estimate correctly the degree of falsity of oft-repeated motion sensing illusions may be developed in normal persons through experience and education. This special ability enables its possessor to maintain safe bodily relation with hIs environment during the existence of the motion sensing illusions with which he has become familiar through long experience.
5. A superficial observation might suggest that possibly the safest aviators would be those lacking vestibular function, such as deaf mutes, inal;lmuch as they are incapable of developing motion sensing illusions which, in normal perilons, ensue upon spinning nose dives or other whirling aeroplane maneuvers. Possession of normal functionating sensory end organs alwaYil entails the possibilities of subjective sensory illuilions, but to argue the advantage of lacking such special sense end organs is, naturally, to reach the reduction ad absurdam.
Lewis and Horn have made some studies on motion sensing or "the feel of the airship" on deaf-mutes and normals. In this study It has been demonstrated that men with normal inner ears when blindfolded were able to detect motion changel!l during fiight, whereas blindfolded deaf-mutes with destroyed labyrinths ,were not.
The authors have demonstrated by their series of experiments--' the results of which are detailed-that man's ability to sense motion is measured by the full possession of visual acuity, deep sensibility (muscleseIise), vestibular sense acuity and tactile sense. And particularly, that the "feel of the airship" which is the sense complex that makes for a first~class pilot, requires normal vestibular motion sensing.
. Experience in aeroplane fiights shows that blindfolded normal persons per'ceive motion cllanges accurately; that blindfolded persons lacking normal vestibular apparatus do not.
One who shows good' responses in the turning chair shows good detection of movement in the air. One who shows poor responses in the turning chair shows poor detection of· movement in the air.
Maxwell has made some experiments on the comparison of the effect of removal of otolith organs and of semicircular canals from the results of which he is convinced that the assumption of a sharp differentiation of function between the otolith 'bearing vestibular portions of the labyrinth and the semicircular canals is not justified by the facts. Between the effects of extirpation of the one and of the other set of structures there is more resemblance than contrast. They certainly reinforce each other, for the reactions produced by either one alone are always slower and less vigorouil than when both sets of organs are intact. It would not, however, be safe to affirm that the functions are identical. In one respect a difference is apparent, namely, in the response to rotation in a horizontal plane. If the ampullreare uninjured, compensatory movements occur when the animal is rotated around its dorsoventral axis. Maxwell has never seen this reaction in the absence of the ampullre of the horizontal canals.
In discussing the importance of a more intimate co-operation between the various specialists who see neurologic cases, Sachs gives his views on the value of the Barany tests in a localizing diagnosis. Sachs always has these tests made out, as this examination is merely the examination of one-half of one of the twelve .cranial nerves, and as some of the pathways of the. vestibular fibres have never had any anatomic proof, he uses the results merely as corroborative evidence-that is, if all other findings are negative, he is willing to subject a patient to operation When only the Barany is positive.
Sachs advises that the specialists take a greater interest in the nervous system as a whole, rather than In that portion pertaining only to their specialties.
. Willicutt draws attention to the close association existing between the neurologist and otologist, especially in those cases of nervous disease where the _prominent symptoms were labyrinthine, hence the patient's reason for first seeking an otologistWhen the aurist recognizes the fact that many labyrinthine phenomena are but the earliest manifestations of disease of the central nervous system, he is able to send the patient for a neurologic study and often by timely diagnosis and treatment render valuable assistance to the patient while still in the cUrable stage.
Three case reports are added, two of early multiple sclerosis and one of latent syringomyelia.
Wi()Od refers to the aids which a thorough examination of the vestibular branch of the auditory nerve offer to the neurologist, syphilologist, surgeon, ophthalmologist, internist and general practitioner.
IlL Holmgren reports three cases of tubal stenosis producing exudative eatarrh of the middle ear, which were benefited by the application of radium to the pharyngeal orifice of the tUbe. The benefit occurs because lymphoid' tissue is susceptible to the action of radium.
Taylor discusses the subject of voluntary improvement and conservation of hearing, especially in middle age and early sene!!-cence, emphasizing the importance of attention and selt-regulation of the patient to his function of hearing.
The chief objectives are (1) to achieve conscious control over all parts concerned in hearing, direct and associated, 1. e., in training of voluntary and semicvoluntary struetures and (2) .to direct intelligent attention, critical and helpful, to elaboration, CUltivation and refinement of the function of audition, to bring up to par all the latent powers which reside in the. aural equipment as a whole.
The foIlowing procedures are recommEinded: 1. Passive motions, manipulations applied to the structures; seize the concha with the encircled· fingers, draw it up and down, backward and forward, round and round; in applying manipulation to the neck, the posterior scalp-which is usually found rigid and adherent-also to the dermal structures over the second, third and fourtb, thoracic vertebrae (vaso-motor subcenters) by pressure and relaxation, by lifting and pulling the overlying skin, and also 'by mobilizations of the joints of these vertebrae at corresponding levels by alternating pressures.
2. Making active movements of the jaws, opening Widely as possible, rotating, side to side, forward and back; also in yawning and swallowing afterwards.
3. Active movements of the neck, to the right, to the left, also thrusting the chin forward each time; then chin up vertieally, forward and back.
4. Inducing the patient to seize the back of his head with hands clasped and to bend far forward and down, then to push the hands back with the head (neck muscles) and repeat five or six times with increasing force.
The whole procedures occupy about six or eight minutes and should be repeated atleast once, preferably three times daily. Alexander reports a case of probable metastatic carcinoma of the middle ear. The patient had her right 'breast removed three years ago because of a earcinoma and, according to the history, throat and laryngeal symptoms, -cough, choking sensation, a,phonia and difficulty in iiI,wallowing were the first to manifest themselves, hence these parts must have been the first to be involved and extem'ion to the middle ear subsequently. A growth was found in the right side of the pharynx and there was complete immcblUty of the right vocal cord. The rig-ht drum-was immovable by compression and aspiration excepting a small area in the anterior lind posterior superior quad,rants. The lower half of the drum membrane was of a bluish red color as if blood were behind but not against it. There were three small vertical folds in the posterior superior quadrant and fixation of the malleus. Pronounced well-formed blood vessels were seen to extend' from the roof of the external canal down over the drum membrane anterior and posterior to the short process of the malleus. There were also many blood vessels extending outward from the drum membrane in all directions, but especially marked on the floor and posterior wall of the external eanat There were nO clinical signs of labyrinthine Involvement.
Canfield describes the pathologic changes occurring in mastoIditis, acute and chronic, and discusses the clinical significance. He states that pus is probably present in the antrum and neighboring mastoid cells in every case of suppurative otitis media, but this 'does not mean bone infection. As long as the pus makes its escape freely into the midtile ear the disease in the mastoid may be limited to hyperemia, swelUng and small-celled infUtration of the antral lining membrane. When, however, the infection is of sufficient vix:Plence or when drainage is interfered with, either by the formation of granulation tissue in the aditus or by the presence .of pus in the mastoid cells, escape from which is for anatomic reasons impossible, retention takes places, the bone is attacked and mastoiditis is set up. The cell first aifected is the mastoid antrum, the mucoperiosteal lining of which becomes densely infiltrated and suifers a loss of sftbstance. The antrum then becomes filled. with infected granUlation tissue and pus. This serves as a primary focus from which extension of the disease process takes place as the result of:
1. Direct extension due to pressure of the pus and granulation tissue upon the mucoperiosteum through which course -the nutrient vessels of the mastoid cells. The result is de,struction of these vessels, necrosis of the walls of the antrum ancfenlargement of the primary focus. ' 2. Gravitation of pus into remote parts of the mastoid and form· ation of secondary foci of disease.
3. Extension by means of vascular channels. The «tinical significance of this knowledge is that it is impossible to determine where necrosis ends and healthy cells -begin, so the safest procedure is to remove all cellular structures wherever found.
Chronic mastoiditis presents four different and distinct processes: 1. Hypertrophy and hyperplasia of the mucoperiosteal lining with conversion into chronic granulation "tissue, when the lining loses its epithelial layer. This tissue may persist or may be transformed into (2) bone with complete eburnation or sclerosis.
3. If the hyperplasia of the antral mucosa is sufficient to prevent the escape of pus into the' middle ear, necrosis of the mucous membrane follows, exuberant granulation tissue forms, the blood supply of the walls of the antrum is cut ott and caries resUlts. Extension of the necrotic process can take place beyond the confines of the mastoid cells into the brain or sinuses. Caries ana sclerosis are almost always associated, in which case it generally happens that caries is most marked In the tympanum and in the neighborhood of the antrum, while sclerosis is most marked in the more superficial areas. The result Is that the deeper parts are converted into an abscess cavity, the purulent contents of which is in intimate contact with the brain, while the~erficial parts form a wall ot dense ivory-like bone which renders perforation and escape of pus externally impossible.
4. Cholesteatomatous formation. This consists of an ingrowth ot epithelium. This is a curative process if no caries exists and the suppurative process is of a low grade. If, however, the discharge is profuse or if caries exists, proliferation and desquamation are very-rs.pid. The walls of the antrum become lined with this newlyformed membrane of epithelium and when partial obstruction occurs the discharge collects. under pressure. sufficient to destroy the walls of the antrum and neighboring cells. When associated. with caries the pressure of the cholesteatoma is frequently sufficient to destroy the walls of the mastoid and to allow infection to reach the internal ear or ,brain.
The clinical significance of chronic mastoiditis depends' upon the fact that one never 'can foretell the extent to which the necrotic process has advanced, and inasmuch as 750/0 of all brain abscesses and the majority of all cases of suppurative mastoiditis are of otitic origin, and as the dura and sinuses can be involved without the causation of symptoms, the presence of a chronic discharging ear cannot be regarded with composure by even the most optimistic.
Clark advises immediate closure of the mastoid wound in mild cases of acute mastoiditis. This advice is based on one successful case in which drainage was procured through the' external auditory canal by means of lowering the facial ridge and making a plastic flap as is done in the radical operation. In this case reported the patient left the hospital on the sixth day and was back to work in two and one-half weeks. Drainage was obtained by means of xeroform wool.
Davis otT~rs a modification of the blood clot dressin.g in mas· toidectomy, which consists essentially in rendering the wound· cavity aseptic by antiseptics at the time of the operation and iodoform packing preceding the admission of the blood clot. The author's technic is as follows:
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Ron: OTOLOGIC LITERATURE. All infected and diseased tissue possible consistent with safety is exenterated. In simple mastoidectomy after thorough exenteraation of the mastoid and the establishing of free communication from the antrum into the tympanum. a free incision of the memo brana tympani is made with a piston syringe. the tympanum is flushed from the mastoid through the canal with 30/0 iodin solution and then with warm alcohol, followed with warm sterile physiologic sodium chlorid solution. Then the mastoid is packed with iodoform auze and closed to the lower angle save for a space that will permit Qne end of the gauze to protrude.
In twenty-four hours the,paeking is withdrawn and the bleeding occasioned by its withdrawal allowed to fill the wound cavity. If enough blood is not forthcoming, a nick or cut with a knife or the scissors is ,made in the angle or margin of the flap to supply sufficient blood to fill the cavity. The lower angle of the wound is closed with adhesive plaster.
Silkworm gut is used for suture material, and ,before removal a 3% solution of iodin is. applied to prevent possible infection. of the clot.
After a radical mastoid the gauze is inserted and removed through the eanal, then the meatus is covered with a film of cotton or layer of sterile gauze covered with petrolatum and a bandage.
The advantages of this modified technic are: 1. The opportunity to sterilize the wound with antiseptics at the time of the operation.
2. The completion and maintenance of this sterUity by the iodoform gauze packing of the wound for twenty-four .hours, which prevents the infection from the deeper tissues that may occur from the operation reaction drainag-e when the clot is indueted at the time of the operation. . The author reports nine cases in eight of which there was primary healing without deformity, quick convalescence, no painful after· treatmeJlt and marked improvement in hearing.
In one ease there was healing with slight deformity at the lower angle of ,the 'wound where the clot broke down. This was an acute case complicated wiUl large subperiosteal and perisinus abscesses, plus a sinus thrombosis in an alcoholic and syphilitic.
Dickson uses novocain along the auricularis magnus and oooipitaUs minor and over and around the tip, _down the side of the canal and above the zygomatic ridge. After the mastoid is exposed the tip is opened with rongeur forceps. When the cells have been cleaned up to the antrum and tbis cavity opened, the solution is introduced and left until the field is thoroughly cleansed. The author is very enthusiastic regarding this procedure.
. Eagleton discusses reconstruction of the mastoid wound cavity by the use of bone grafts and chips,reporting his experience in two cases. In one the transplantation was. done at the time of the mastoid operation, and in the other case the transplantation was performed ata secondary operation following the sterilization of the wound cavity by the Carrel-Dakin method. with better results.
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,but in both cases the ultimate result was ideal-a smooth, fiat surface covering the former mastoid cavity. . The advantages cited for this method of closure are that (2) it does away with the painful dressings; (b) renders less likely secondary infections, and (c) lessens the possibility of a recurrence of the' original infection.
The prerequisites to this method of closure are (1) eradication of the infectipn by a, complete operation with a perfect aseptic technic at the time of operation; (2) the filling in of the cavity of the mastoid so that no extensive vacant spaces will remain for the accumulation of blood in which the remaining bacteria and those In the neighboring middle ear may propagate; (3) the erecting of a barrier posterior to the iter tympani et antrl, in order that, while a cavity is left' into whf.ch the mucous membrane of the middle ear~an proliferate, this cavity be a small one-an antrumthus imitating nature's process of repair.
Gerber refers to the different typeS of mastoid structure and the importance of the different types in determining the result or course of an infection, and then goes on to show that these different types can be recognized by means of stereoradiography.
The three types of diploic mastoids are: Type 1. Persistence of the infantile type in which the mastoid mass is diploic. In this type the t,hin outer compact layer of the antral wall has increased in thickness from the periosteal side and is of extreme density; the inner layer of "fetal cells" is still seen; the mastoid mass is entirely diplolc, and the separating layer -between the diploe and the cavity of the antrum is much increased in thickness.
Type 2. Persistence of the infantile type in which the mastoid mass is dense. With exception of the mastoid mass, which is denli\e, the structures are as described under Type 1.
Type 3. The mixed infantile and pneumatic mastoid, with the infantile characteristics predominating.
The radiogram, especially when a stereoscopic study is made, will practically always show the sinus to be far forward in the infantne types. When to' this appearance is added a suggestion of cell structure towards the tip of the mastoid and a cellular area just above and behind the middle ear, the remainder of the mastoid appearing dense, .in the writer's experience, Type 1 is to' be confidently expected. When the entire mastoid appears dense, with the exception of a sml:lll cellular l:lrea, often but a faint suggestion, just above and behind the middle ear, Type 2 is to -be expected. When to one or the other of the above findings there is added a small group of large cells, though they be but faintly outlined, Type 3 is to be looked for.
.The other types of pneumatic mastoids are: Type 1. The pure pneumatic type, practically all of the cell structures containing air.
Type 2. The mixed' pneumatic and Infantile mastoid with the pneumatic characteristics predominating.
'fype 3. The "double-decked" mastoid. The cells are arranged in ,two tiers, separated one from the other by a bony septum which in location and. general appearance often closely resembles the internal table.
The author then sums up the practical aids from this radiascopic recognition of variations in mastoid structures.
In the infimtile type, by recognition of their presence, a chroniC infection, of the mastoid can be prevented ·by early drainage of the antrum, regardless of the absence of the classical mastoid signs. If there is merely· a middle-ear suppuration, with definite drooping of the posterior superior canal wall, and an infantile type of mastoid disclosed by the Roentgen-ray examination, the patient· should be given the ·benefit of the doubt by early antral exploration.
With the pneumatic type of mastoid, however, even -in the presence of stormy symptoms, operation should not be hastened at the outset. The re-establishment of positive mastoid pressure by meani! of proper punctures of the drum membrane may be sUfficient to produce prompt cure.· Of course, jf actual destruction of the cell-walls, or the presence of a perisinus or epidural abscess, can be made out, then the indication for operative interference is definite.
Goldstein reports a series of tweI).ty acute mastoidectomies successfully performed under local anesthesia. A 10. C.c. all-metal syringe and all-metal plunger is used With a needle two and one-half inches long and of fair lumen. The most satisfactory anesthetizing solution .is one-half of one per cent novocain in distilled· water, to which may be added one to ten thousand solution of adrenalin in equal parts.
With a standard hypodermic syringe and needle the subcutaneous injection is made,beginning with the mastoid area in the zygomatic line. and working toward the tip. The infiltration includes a ·belt of about one inch in width and extends from the insertion line of the auricle backwards and parallel to it. The deep injections are then undertaken with the heavier metal-syringe and needle, beginning at the same point on the zygomatic line and covering the, distance to the mastoid tip at about four points. For the deep injections the larger needle is plunged in a slanting direction downwards until the point engages the mastoidboIie... By a slight rotary motion of the hand the needle is worked between the periosteum and the bone and 5 or 6 c. c. of fluid forced into the area. The same technic is carried out at the other three selected points from the zygomatic line to the mastoid tip and in the injection at the tip, the slant of the needle is directed upward toward the head;instead of downward toward the neck.. These two injections, deep and superficial, effect I'm area of anesthesia throughout the field of operation. The classical incision is now m.ade parallel with the insertion line of the auricle and cutting in one sweep from the zygomatic line to the tip, and to the bone._ Before elevating the periosteum forward and backward, and applying retractor, a suitable pledget of cotton, soaked in 100/0 solution of stedle cocain, is placed in the wound for four or five minutes. The one difficult area to anesthetize during the mastoid operation is the lIosterior wall of the auditory canal and the middle ear 'cavity proper. To accomplish this satisfactorily the larger injection needle is passed to the depth of the mastoid incision just made between the periosteum and the bone and carried to the fundus of the canal as far as possible. Twoor three' cc. of solution are delivered at this point. If the operation is undertaken simply for mastoid cell exenteration and drainage of the antrum, this one injection into the depth of the canal wall will suffice.
Guttman in discussing the limitations of the diagnostic value of the skiagram states that as a deciding factor in the indication for mastoidectomy it is at the present time of very little value. But it has some points of value. For instance, it may determine the course of the lateral sinus and may aid in dilIerentiating cases of furuncle of th~external auditory canal and ,mastoiditis when the clinical picture points to either one or the other.
Harris offers two important deductions from his experience with acute affections of the middle ear and mastoid following measles:
1. Otologic complications are so unusual in lheir symptomatology that the only certain means of recognition is the routine examination of the ear itself.
2. FlLT outweighing all measures addressed to relieving infection of the ear is prophylaxis to prevent sUch infections from developing, such as improved sanitary procedures and local treatment of the upper respiratory tract by means of gargles of warm saline, Dobell's or 20/0 solution of dichloramin-T. Finally, the establishment of steam-huts may be of great service.
. Harris offers another contribution on acute mastoiditis in which, besides repeating his observations just recorded concerning the ear complications of measles, he offers some remarks concerning the au'ral complications of infiuenza:
1. The drum picture. The presence of the characteristic hemorrhage bleb is noted.
2. Not much reliance could be placed on drooping of the posterior superior canal wall as an indication for operative interference.
3. Thickening of the periosteum over the mastoid was a valuable aid in the diagnosis.
4. While great reliance was placed on the roentgenoscopi.c findings, these are not infallible.
5. The operative findings varied. Little or no changes were noted in mastoids opened early.
6. There was no uniformity in the nature of the organism recovered.
7. T,here were marked slowness in the time of bealing. Harris reports an interesting case of severe and uncontrollable hemorrhage following mastoidectomy in a patient suffering from purpura. During the little more than two weeks following the operation there was constant oozing, but the bleeding was finally controlled. During this period 1,400 c. c. of human blood was transfused. Locally coagulen oils and hemoplastinwere used, the latter apparently giving the best results, but the bleeding from the mastoid wound was not controlled until the wound was sutured.
In commenting on this case, Harris discussed the difference between hemophilia and purpura. Hemophilia is a hereditary disease characterized by a deficiency in one or more of the clotting properUes of the blood which results in prolonged coagulation time. ·by a detl.ciency of the blood platelets. Hemophilia is likely to occur in males, although it is transmitted through the female. Purpura oceurs both in the male and the female. The bleeding in hemophilia occurs usually after injury; that from purpura is likely to occur spontaneously, and is characterized by frequent subcutaneous hemorrhages. In hemophilla there is a deficiency in the amount of prothrombin; in purpura it is normal.
In the present case the purpura was of. tl).e hereditary type, as the patient had two brothers die from hemorrhage. In other respects the features characteristic of purpura were present.
Hays dewribes a case of acute mastoiditIs with no mastoid symptoms In which the diagnosis was made by means of the X-ray. True there had been recently an acute suppurative otitis media and since this the patient complained of an uncomfortable feeling in that ear. The discharge had ceased, there was no temperature nor tenderness on pressure over the mastoid, but the X-ray showed absence of cell outlines in mastoid. Operation revealed mastoid completely filled with pus and no communication between antrum and middle ear.
Hill presents the following conclusions from his study of 120 cases of acute suppurative otitis media following 6,870 cases of influenza occurring at the U. S. A. General Hospital No. 14.
1. Otitis media was an infrequent complication of influenza and occurred more frequently in cases developing pneumonia. There were 1,600 cases of pneumonia aad 66 of the cases of otitis media occurred among these. Of the' 120 cases, 17 were bilateral and 16 of these occurred among the pneumonia cases.
. 2. The type of otitis media shaws first a hyperemia and then an acute hyperplasia or hyperplastic edema of the mucous membrane of the middle ear.-3. This give a certain deflnite and characteristic picture including a drooping of the 'canal wall. This last sign is not indicative of a suppurative mastoiditis.
4. The operative signs indicative of suppurative mastoiditis are: Increased purulent discharge and thickened mastoid periosteum. Mastoid tencUlrness and edema, if present, together with these signs, are added arguments.
Holmes d~scusses mastoid cases seen at Camp Sherman, emphasizing the importance of early operation and pointing out certain reasons for poor results, namely:
1. Constant reinfection of, the wound from nasopharynx, eustachian tube and tympanic cavitY,especially in the presence of a nasal sinusitis, whose activity is influenced by such factors as constipation, overloading of the stomach with food or alcoholics, and undue exposure with the lowering of the inhibitory powers of vascular tone.
2. Overcrowding. 3. Infection by contact. In conclusion Holmes wisely advises the aural surgeon to look upon every discharging ear as one that may lead to fatal complications, to watch every symptom, and to bend all his energies toward preventing further progress, to adopt the rule that pus must be sought for the moment its presence is suspected and then promptly to drain and remove the cause.
Kahn has devised a curette and a burr for reaming the uppet end of the eustachian tube in the radical mastoid operation. The curette is called a mouse-nosed eustachian curette. The curette end of the instrument consists of quite a long spoon tapering to a point. The sides of the spoon are very sharp and fine-cutting. The spoon is tipped at its apex by a probe-like nose Which does not extend out from the spoon but gradually tapers «nto it. The spoon tapers into a long handle. The beaded nose acts as a feeler, and prevents piercing soft parts.
The burre is tipped and tapering similar to the curette' and can enter the tube much deeper.
Kahn describes his method for using Dakin's solution for continuously irrigating the mastoid wound. One long rubber tube projects from the upper angle of the wound and a short tube from the lower angle. The upper tube projects ,beyond the dressing and is a1t.ached to the syphon tube. A miniature Kelly pad, on which the head rests when patient is in bed, carries away the lluid. Wihim patient is in an upright position, a pad, the lower portion of which is shaped like a funnel, is made a part of the dressing and directs the solution into the lower funnel-shaped portion from which it llows out.
Kelly offers the following conclusions from his study of nearly 200 cases of acute otitis media purulenta and some 48 cases of acute mastoiditis at the Base Hospital, Camp Stuart, Va.:
1. It is very difficu.,lt· to obtain a pure culture or to know the inciting, organisms in acute purulent otitis media.
,-2. Mix8d cultures will invariably be present after 24 hours ot discharge.
. , 3. The presence in a discharge of virulent pyogenic organisms does not necessarily mean that mastoid involvement will follow.
4. The Individual' anatomic characteristics of the mastoid may D.ot be a deciding falO:tor in the development of mastoiditis.
5. Acute purulent otitis media should never be syringed with the hope of irrigating the middle ear. Free drainage, with or without wicks is the treatment to follow, keeping the canal free from obstruction. A piece of absorbent cotton may be placed in the auricle to absorb the secretion and this covered with a handkerchief or bandage.
6. The X-ray in acute mastoiditis is not to be depended upon for diagnosis. . 7. An acute purulent otitis media lasting over three weeks and discharging freely all that time invariably means mastoid involvement and should' receive operative treatment in order to preserve hearing and protect against the condition of 'becoming chronic. 8. A complete exenterau,on of all possibly affected cells should be done at the time of the operation.
Lawrence offers a rational exposition of the subject of acute suppurative otitis media. He emphasizes particularly the importance of preserving an aseptic condition of, the meatus so as to prevent a staphylococcus Infection as this nearly always produces 476 RO'fT: OTOLOGIC LITERATURE. chronieity.. The author prefers the dry treatment by means of the cotton wrapped applicator and suction, to the irrigation plan, as there is less likelihood of producing a secondary infection. Lawrence condemns the practice of swabbing the nasopharynx in the acute infectious diseases as this procedure causes gagging and forcing of the infectedSElcretions up the eustachian tube.
Lewy' discusses the indications for operative interference and the choice of operation in chronic suppurative otitis media.
Factors to ,be considered in deciding for or against operative interference are:
1. The economic condition of the patient or his social statns, as the latter may be of such a nature that prolonged nonoperative care may be impractical or e'l\en impossible.
2. Th£J urgency of the case relative to intracranial or labyrinthine complications.
3. The probability of their developing serious complications. 4-. The amount of disapility or discomfort caused. 5. The probabHity of cure by less radical measures.
As to the type of operation, the autnor mentions ossiculectomy and the modified operation in selected cases, but the radical operation is the most reliable. ' Porter gives a brief report of 9 mastoidectomies (one double) performed under local anesthesia. The patient was first given lA, gr. morphin subcutaneously, and in half an hour a 0.5 per cent solution of cocain or procaine was injected into the skin along the line of the proposed incision. The injection was then carried into the deeper layers and finally under the periosteum over the entire alFea of the mastoid. The insertion of the sterno-mastoid muscle and the posterior canal wall were ,injected at the last. About 15 cc. of .5 per cent solution-were used in each ease. After waiting , for from 5 to 10 minutes the operation was started.
Potts ,discusses the postoperative treatment of mastoidectomy by the useol surgical solution of chlorinated soda, and states that this method has the following advantages:
1. It enables the operator to close his wound and still feel that he has as perfect drainage as it is possible to secure. , 2. Exposure of tIle sinus or dura is no contraindication to closing the wound.
-3. The ultimate result is a smooth, dean scar without depression. In a series of 50 cases the average time in which the wound became sterile and the tubes could pe removed was 9.35 days. All secretions had ceased and the wound was entirely healed in most of these cases ,bY the fourteenth day and none longer than the eighteenth day. The shortest time-in which the tubes were removed was four days and the longest time was eighteen days. The discharge from the external auditory ,canal ceased in from one to twenty-one days. Potts inserts two tubes; one extending from the time of the mastoid process to the upper angle of the wound .and the other from the antrum to the lower angle of the wound. From ¥.a to 2 inches of the tubing is left out of the bandage and ,fastened with a strip of adhesive to temporal region of forehead. About one ounce of the solution is allowed to fiow through each tube every ABSTRACTS FROM CURRItNT I,ITERATURE. 477 two hours for the first two days. After this the irrigation is continued every two hours during. the. day and every four hours during the. night. Dressings are changed dally. AI! the secretion diminishes. the interval of irrigations is lengthened. When secretion is sterile as determined by culture the tubes are withdrawn.-Aseptic precautions are observed in irrigating. In some cases where after four or five days the secretion became profuse. thick and 'brown, benefit was obtained by flushing wound with boric solution or hydrogen. peroxld, removing and "Sterilizing tube and insert and irrigate for 24 or 48 hours with mercuric chlorid solution 1·5000.
Sautter emphasizes the dangers of an untreated chronic suppurative otitis media, and draws attention to its frequency. In the 357 cases referred to the advi<lory board by the local boards, 187 were refused active service because of a chronic supurative otitis media.
The author divl~s all cases into three groups, as follows: Group 1. Those cases that are. tubal in origin, the infection coming from nose or nasopharynx. Correction of the latter is the best tl'eatment for the aural discharge.
. Group 2. Those cases due to some lesion in the cavum tympani. such as a foreign body, granulations. polyp tissue or an exostosis. Local treatment frequently is all that is necessary for cases In this group.
Group 3. Cases in which the discharge comes from the mastoid cells and is inaccessible to local treatment. These require the radical mastoid operation.
Scott, et aI., have made a study of acute mastoiditis at Fort Riley. Kansas. from which they have drawn the following conclusions:
The prevalence ot, mastoiditis in army cantonments is due to a number of reasons. The new su,rroundings of the recruit play some part in It and constitute a predisposing cause. The presence of a locality infection andepldemics of acute contagious diseases, are the chief factors.
2'. Invasion of the middle ear and mastoid cells may occur by extension from the nasopharynx or directly from the blood stream.
3. The anatomic structure of the mastoid body is of importance in the prognosis of each case. Radioscopy will alone detennine the character of the cell arrangement.
4. For clinical purposes. the mastoid may be classified as Type 1, rUdimentary or cell-free mastoids; Type 2, in which the cells are of the pneumatic variety and are found only below a horizontal line drawn through the upper margin of-the meatal ring, as shown in the radiogram. and Type 3, showing small cells extending forward in the zygomatic region. high posterior cells, and many delicate cells in the tip. Type 1 mastoids rarely if ever develop acute mastoiditis, but the otitis medIa is the most marked of all types. In this class of cases, operation reveals th~sinus clinging closely to the posterior wall. Type 2 is the most serious of the three and almost always requires' operation. The cells of the tip and posterior are of the pneumatic type. The drainage is poor, and necrosis occurs~arly and may be fulminating in character. Type 3 is characterized cUnically by an early tenderness over the entire mastoid area whICh subsides on the application of hot compresses. They drain easily and seldom require operation. Mastoiditis is associated with otitis media in only Types 2 and 3. As Type 1 may be due to faulty development or to an otitis media in early childhood, a large number of mastoids of this type are found. This accounts for many severe otitis media cases that show no clinIcal evidence of mastoiditis, although a hIgh temperature and even chills may occur.
6. Bone necrosis is the one important sign in mastoIditis which must be carefully sought. Its presence makes operation Imperative. It occurs in Type 2 with little or no clinical manifestation until the tip and 'POsterior cells become necrotic. FUlminating signs then appear. When operation Is indicated, it should be thorough.
6. Chloramin-T paste is a good dressing to use in the after-care of patients. . . 7. Blood stream tDvasion may cause th~mastoiditis, and with it involvement of structures within the cranium. In such cases men. ingitis may be hastened by a prolonged operation. Socalled otitis meningitis Is a very rare compUcation. Septic joints, pericardItis, meningitis, or abscess of the 'brain due to the primary invasion may develop, early or late, in the course of the illness'. Sinus thrombosis is easily differentiated by the presence of the chill and the rapid rise and fall of temperature.
Sheehan reports a case of acute mastoidItis successfully performed under novocain and morphin anesthetic. Success depends upon proper anesthesIa Of ,skIn, periosteum, aditus and membrane of the middle ear. The bone has no sensation. Advantages claimed are:
(1) Injury to the facial nerve is immediately noticed.
(2) There is practically no after-effect.
(3) The operation can be performed when general anesthesIa Is contraindIcated.
Simpson reports a Case of mastoiditis in which there were few physIcal sIgns an.d symptoms and few abnormal findings iii. the ear, although the mastoid bone itself revealed extensive pathologic changes. The drum and hearIng were normal.
Smith discusses the subject of streptococcus mucosus capsulatus Infection in the mastoId and from a study of twenty cases offers the followIng conclusions: . 1. This infection rarely occurs under 20/years of age. 2. A high percentage of the patients have diabetes. 3. The symptoms are very apt to be masked, even in the presence of an extensive destruction In the mastoId process.
4. One of the chief dangers is that of ,not recognizing the presence of thIs infection.
I 5. Practically all of the cases come to operation. 6. Prompt recognItion with early and careful surgical intervenHon w1ll result in a uniformly low mortalIty.
Smurthwaite emphasizes the physical handIcap under which a man labors who is troubled with a chronic discharge from the ear and makes a plea for its prevention by instituting early and efficient treatment of the acute and subacute infections.
Stickney reports two· cases of abducens paralysIs occurrIng in acute suppurative otitis media with mastoiditIs. In the first case, which cleared up in two weeks followIng the malltoid operation, the paralysis was regarded as probably being due to a toxic neuritis, as the dura over the tegmen of the mastoid appeared nQrmal. The author regards the paralysis in the seconCi case as due to' a local. ized basllIar pachymeningitis, as the dura in the region of the roof of the mastoid and middle ear was thickened, reddened and adherent and showed ,an exudate in the region of the tegmen tympanI.
As to the treatment aside from the mastoid operatIon and exposure of the dura, the author advocates KI and fluid extract of jalorandi; of the latter gtts x to xx t. 1. d. to aid the Iodids. Or pilocarpin hYdrochlorate, one-eighth to one-half gr, hypodermatl... cally daily or every .other day for the same purpose. , After the diplopia has disappeared strychnin sUlphate, gr. 1/100 to 1/40 before meals as a tonic to nerve '8.nd muscle.
Tbe interrupted current of electricity, used once dally for ten minutes, may be of service.
Mechanical methods to be employed are:
(1) A patch to cover the affected eye.
(2) If the function of the paretic external rectus muscle does not return in one year, the advancement or shortening of the muscle is advisable in order to lessen the fleld of the diplopia.
VI.-INTItACRANIAL COMPLICATIONS.
2. In considering these cases, the latent manner of development (in two there was no earache at the time of the initial mid.dle ear infection) suggests the possibill:ty of the presence of an unsuspect. ed perisinus or epidural abscess in other postinfluenza patients with aural disease. The importance of otologic examination is clearly indicated by the histories of these patents, not only when earache is present, but in all cases of subjective a~ral disturbances accompanying and following influenza and pneumonia.
3. Finally, when operating on these patients, the writer empha. sizes the importance of leaving undisturbed protective granulations overlying the sinus or brain. All macroscopic evidences of dis· eased bony mastoid structure should be removed. In addition. to ,the usual technic of the simple mastoid operation, he believes in gentle curettement of the epitympanum without, of course, disturbing or dislocating the ossicular chain.
-Bowers reports a case of brain abscess in a patient who had been operated for mastoid abscess by two other physici'ans, the first operation two months previously and the second operation one month previously. In spite of the fact that the patient complained of headache, temperature 100.3 and inability to flex the foot of the opposite side, the patient was permitted to be up and about, and was promised that the ear would be well in one week. .Bowers advised reoperation, which was done and the dura exposed, but as it appeared healthy it was not incised, especially as there were no localizing symptoms of brain abscess. The first two days follow· ing the operation the patient's temperature remained at 102, then for a few days it was 101, then dropped to normal. He still complained .of headache, and after the third or fourth day he began to be stupid. On the ninth day after the operation he first. showed signs of amnesic aphasia, when a large temporal decompression operation was performed and the brain explored. After passing the director directly inward and upward one and a half inches the abo scess was reached. At the end of two months the -patient was apparently normal.
de Caradenc reports a caSe of septic sinus thrombosis without involvement of the mastoid.
Three weeks after the onset of a bilateral acute suppurative otitis media, following influenza and measles, and after the suppurative otitis media had been cured as evidenced by cessation of discharge and resolution of the drums with return of the light reflex, the patient presented symptoms of sinus thrombosis-chills, fever, s,weats, leucocytosis, blood culture positive for streptococcus hemolyticus-but without any tenderness or pain in mastoids and no evidence of trouble in the tympanic cavity. Other diseases having been ruled out, a mastoid operation was performed on the left side, the cells and antrum found normal, but when the sinus was opened free pus escaped and the culture revealed streptococcus hemolyticus. Patient recovered.
Cumston gives an interesting expos6 of the viaws and teachings of the French school covering the pathology and clinical forms of cerebral abscess of otogenous origin. Pathologically tile lesion may be single or mUltiple, the site being most frequently in the temporosphenoidal J lobe. These abscesses are more apt to be en· ROTl': OTOLOGIC LITERATURE.
cysted, the pus being walled off bya zone of interstitial encepha. litis, which forms the socalled capsule. This capsule is thicker in the older abscesses than in those of more recent origin.
Histologically, there are three zones described, going from the center to the periphery:
(1) A zone of necrosis formed by the abscess per se.
(2) A zone of encystment which is one. of defense limiting the infectious process.
(3) A zone of irritation of the peripheral struc~ures.
The pus is sometimes a bloodstained serum, but more apt to be thick, greenish in color, and with a very offensive odor, depending upon the nature of the bacterial fiora. These are, in order of frequency, the streptococcus, staphylococcus and dIplococcus. The latter favors the formation of a capsule.
In the' majority of cases, lesions in the neighborhood consist of compression .and the forcing back of the surrounding cerebral substance. There is no necrosis or direct involvement of the nervous tissue, but simply a deformation. The evolution of these abscesses can be conveniently divided into four types: (a) the first of which, infrequent, is absorption, (b) the abscess may open into the ventricles, (c) the abscess may open into the arachnoid space, (d) a progressively increasing compression from increase in the purulent contents results in a fatal issue from interference with the cere. bral functions.
. Concerning the clinical forms, six types are described: 1. The first 'and classic type is that where a patient with chronic otorrhea is sUddenly taken with chills and a temperature attaining about 104, accompanied by headache and backache. There will be found a slight stiffness of the neck, occasionally Kernig's sign will be present, as well as vasomotor disturbances. Pulse and respi· ration normal. After a few days things return to normal. Temperature falls but the headache persists. The appetite returns but the patient becomes emaciated. Then suddenly the patient dies.
2. The typhoid form has a slow development. There is prostration, continued headache, occasionaUy epistaxis, with a temperature ranging around 104 degrees. Sometimes there is a mild delirium or slight aphasia. Death resUlts'.
3. The meningeal form presents. the picture of meningitis as the dominating factor. The temperature is irregular.
4. The latent form presents no early phenomena of an infectious process. There are no marked motor or sensitive disturbances and a slight headache is the only complaint. Death occurs suddenly.
5. The remittent form is characterized by a less silent early phase. The patient complains of general fatigue, intellectual fa. tigue, I heaqache and slight elevation of temperature. These phenomena then di&appear until finally an eplleptiform attack occurs and death ensues.
6. The last form is that in whiCh the process8ssumes the picture of a brain tumor; slow pulse, headache, vertigo, vomiting and apyrexia.
Eagleton describes an original device for the control of hemorrhage from the large sinuses of the brain by invulsion of the outer wall into the lumen, and reports a successfUl operation for cerebellar abscess by obliterll;tion of the lateral sinus and exploration and drainage through its inner wall and anterior surface of the cerebellum.
A small opening is made, in the dura on each side of the sinus and ,a ligature is passed from.one dural opening to the other. The appliance holds the two ends of the suture apart so as not to com. press the flxed dural ll;ttachments, while the descent of a metal obturator causes an invulsion of the outer wall of the sinus into its cavity, obliterating its lumen.
Eagleton has analyzed ,all the recorded postmortem reports of patients dying from cerebellar abscess, and while in a general way these reports justify the statement that'the position of the abscess in or on the cerebellum is influenced by the route of the extension of the infection into the cerebellum, nevertheless no relation uniformly exists betweell the point of infection and the situation of the abscess that can bel utilized surgically. Consequently to meet the surgical requirement that the operative procedure will uniformly locate the abscess or allow of its complete evacuation and the introduction of drainage material within the abscess itself, the author states that in all cases it is necessary:
1. To obliterate and doubly ligate the descending portion of the lateralsinuil. This may be done byinvulsing the external wall into its cavity.
2. To expose the dura of the whole cerebellar fossa of the affected side; and as the affected hemisphere occupies a position beyond the medIan Une, the bone over the unaffected hemisphere should be freely removed, 3. To perform a ventricular puncture in order to relieve the Internal hydrocephalus.
4. Then to incise the dura as far forward as possible" the incis. ion, extending outward through the o1fliterated sinus and continued in whatever direction necessary.
Friesner reports a case of cerebellar a.hscess follovyingan acute mastoiditis.
' " On the fifth day patient vomited and became stuporous, temperature 99°, pulse 40. He had involuntary stool and urination. Lumbar puncture was made but fluid was not under tension and appeared clear. It conta,lned a few pus cells but no bacteria. Patient IIIowly became generally rigid, followed in twenty or thirty minutes by complete relaxation. Middle fossa was exposed, but appeared normal. On exploring cerebellum to a depth of three centimeters an ounce and a half of thick, yellow, nonodorous pus w,as evacuated. Patient stopped breathing and could not be resuscitated.
The interesting features were the degree and extent to which destructive lesions took place about the vital centers in the posterior fossa with no symptoms.
Good discusses extradural irritation and abscess, and makes a.
plea for early exposure in order to prevent those serious and fatal complioations, such as brain abscess, meningitis and sinus throm. bosis.
The symptoms depend upon (1) the amount of pain the patient can endure from the mechanical irritation of the sensitive dura;
(2) the severity of the infection and the extent of the edema of the dura; and (3) the degree of intracranial pressure. The symptoms of mechanical noninfective irritations, of the acute infective type; and the chronic infective type are then described in detail.
Guttmann reports a case of otitis abscess of the brain, of which the following are the interesting features:
1. At the onset of the disease the patient was treated for gas" tritis, the vomiting and headache being attributed to disease of the stomach. This in spite of the fact tha the patient had an ear discharge fOl' 16 years.
2; Granulaions in the middle ear evidently not attached to Hie labyrinthine wall, were removed, and four days later temperature rose to 103, and there was severe headache and drowsiness. The lesson from this occurrence is that the removal of polyps from the ear, even when they are not attached to the labyrinthine capsule, may fiare upa slumbering meningitis.
3. The radical operation was at once performed and foul smelling cholesteatomatous masses were found filling tympanic cavity and antrum; the tegmen antri seemed perforated with drops of pus oozing through the opening, which was widened, and two ounces of very offensive ilmel11ng pus gushed out. .There was some improvement, but -five days 'later the wound was reOpened, and the dura -found bulging. Brain was explored and two ounces of pus evacuated. Breathing suddenly stopped due -to temporary inter. ference with the circulation in the medulla. Artificial respiration reestablished breathing, but in six hours patient died.
4>. The course of the affection was probably the following: Cholesteatomatous masses broke through the tegmen tympani or antri, forming a chronic brain abscess. This was quiescent, and having produced no symptoms the patient did not seek relief until the abscess caused meningeal irritation.
Hill reports,a case of spontaneous hemorrhage from the lateral sinuB occurring six days a.fter a simple mastoid operation. At the operation there was disclosed a pensinus abscess, but the granulations were not disturbed. Four 'liays after the operati'On there occurred a chill, with rise of temperature to 104. Two days later the first ilpOntaneous hemorrhage occurred, due to necrosis of the vessel wall, and two days later there occurred the second chill. Ligation was then performed, but not until there was present a septicemia manifested by subsequent septic temperature and a metastatic process in the right shoulder. The attempt to demonstrate the thrombus was unsuccessful. -Because of the necrosis of fhe sinus wall, manifested by subsequent hemorrhag"l, it was impossible to block off the sinuB above or below, to remove a part of the lateral wall and obliterate it by compression. 'rhis resulted in a retention of the focus of infection within the vessel. Further necrosis of the w'all took place, together with breaking down of the clot and subsequent hemorrhages ensued.
Hill thinks that this case bears out the generally accepted opinion that thrombosis of the lateral sinus is due to necrosis of the intima of the vessel wall, which may be manifested by hemorrhage from the sInus, and that therefore a hemorrhage is sufficient indi-ABSTRACTS FROM CUR~NT LITERATURlt 485 cation to operate on the sinus rather than wait for the clinical two chills and septic rise of temperature.
Kahn has devised a brain abscess drain, which is im instrument made according to the obturator canula principle. The canula or drain is made of metal ,and has a round, smoothly screwed surface -the train is mounted on a leader or opturator-the leader being round and blunt at one end and having a thumbscrew at the other end. When the brain abscess is located, the canula, mounted on a rod, is screwed into the abscess cavity; the leader is now withdrawn, leaving the canula. The abscess cavity can now be packed with gauze through the canula opening. As the cavity heals, the canula can be unscrewed a little at each dressing, until it is finally withdrawn.
Keeler reports' a rather virulent attack of acute mastoiditis fol. lowing scarlet fever, with extension of the infection to labyrinth, cerebellum and meninges. The intracranial complications became' manifest about three days after the simple mastoid operation. Opening the labyrint.h and draining the pus from the cerebellum brought about a cure.
Kerrison reports a' fatal intracranial infection which was diagnosed only after death. The autopsy revealed a sinus clot apparently of rather recent fomation, extending from near the torcular to a point near the jugular bulb. Free pus was found between the dura and right lobe of the cerebellum, which also showed well marked cortical changes, apparently of longer duration than the sinus clot. The presence of a complicating erysipelas obscured the clinical picture 8.0 that a brain operation was not indic,ated by the symptoms present, unless it would have been the bradycardia which was present. However, this cleared up at the cessation of the erysipelatous attack.
Kopetzky discusses some intracranial infections complicating mastoiditis which presented symptoms unusual in character and .open to di1'l'ering interpretations by well qual1fie.d surgeons and neurologists. There are four cases of sinlls thrombosis reported; also one case each of cerebellar abscess and of merilngitis sympatbica.
Of the cases of sinus thrombosis two were in children, the youngest thirteen months of age; and of these one was tentatively diag. nosed as pneumonia, and the other as presenting a temperature caused by absorption. 'rhis case was treated expectantly until a beginning rigidity of the neck warned of the advent of serious meningeal involvement; and the examination of the cerebrospinal fluid just prior to operation revealed that there was a meningitis already purulent in character. One of the adult cases presented a sinus thrombosis so extensive as to prove inoperable, and this developed, even though he was under competent observation during the e)ltire period of his illness.. He was never sick enough to be in bed until seen the day prior to operation, and even then it needed considerable urging to convince him to submit llimself to o.peration. The fourth case was one which did not present any symptoms referable to Ilinus thrombosis. He did present an almost classic picture of cerebral a~_!lS, and his case was thus di~g nosed by competent neurologists.
RoTT: OTOLOGIC I,IT:eRATURE.
The case of cerebellar abscess presented itself with no characteristic signs until the terminal stage of the patient's illness. He had a negligible middle ear picture and a tentative diagnosis of encephalitis lethargica had been made. When the clinical man· ifestations as they finally were evolved were considered in connection with the few d1"ams of pus evacuated from the cerebellum, one could hardly comprehend them as factors constituting cauSe and el'fect. The remaining case was one of chronic mastoiditis, presenting itself during a ·stage of subacute exacerbation. In this case otoscopic examination failed to reveal any evidence of the finding ofa large cholesteatoma involving the middle ear and mastoid process. The patient had had competent otologic supervision prior to coming under the author's supervision. A few hours after operation the patient developed signs of a rapidly increasing intracranial pressure, and his vital centers in the medulla were evi· dencing increasing difficulty in functioning. Prom'pt recognition of the condition and equally prompt decompression operation-at which nothing more than an edematous condition of the meninges and brain tissue was found-'probably saved his life. The clinical picture of a man, in violent mania, confined in a straightjacket, with Cheyne-Stokes respiration deevloplng a few hours after radical mastoidect.omy, remains as yet unexplained. Striking indeed was the prompt remission of all .these symptoms upon ,decompression.
A detailed report of the cases with comment is added.
McCaw reports a case of gangrene of the temporosphenoidal lobe compli\;ating a chronic suppurative otitis media. The otitis media had been of twenty years' duration with acute exacerbation. During one of these exacerbations, operation was performed and the dura appeared greenish and gangrenous. Incision of dura revealed similar condition of brain, so with forceps and scissors the greater portion of the temporosphenoidal lobe was cut away. It was of the consistency of soap and of a greenish, gangrenous condition tliroughout. There was no bleeding. Normal brain tissue was not entered. 'rhe excavated cavity in the brain was three inches in· ward and three and a half inches forward from the surface of the wound. P,atient made an uneventful recovery and his mental and moral status was greatly improved. From a mental and moral pervert he was restored to the community as a reliable and fairly good citizen.
There was a small cerebral hernia about one-half inch in all diameters, for which the following plastic procedure was done two months after the original operation. The flaps were elevated thoroughly and the entire wound lightly curetted. A flap was fash_ ioned from the posterior flap of the mastoid wound, including the periosteum and overlying tissues except the skin, cut free at its lower part, ca~ried upward and forward and sutured to the periosteum at the upper and anterior part of the wound. This flap acted as a suspensory and covering to the hernia, giving it support. Another fiap was made from the posterior aUditory canal so 11& to enlarge the meatus, and this was carried upward and backward, being sutured to the upper part of the postQl"ior wound flap, thus giving further support to the hernia.
McKinneY r ..ports a. case of suppurative otitis media for which a mastoidectomy was done. Subsequently there developed metastatic abscesses on the shoulder and at the end of the, spine, as well as rigors and a temperature course that were typical of, sinus thrombosis. Evidence of any other kind' was lacking. Twelve days ,after the mastoidecotmy it was decided to explore the sinus', The sinus wall was thickened and grayish,but a slight pulsation was noticeable. Because of his weakened circulation, nothing more was done and patient returned to his room. Immediately following this exposure, and temperature dropped and ran an almost flat course from that time on, and the patient 'm;ade an uneventful recovery. The question asked by the author is: What bearing did the removal of the overlying bone have on the recovery. by crisis. or was this merely coincidental? Ro'binson reports a case of toxic delirium following mastoidectomy. The trouble started two days after the operation and was still present six weeks later. At first the patient was slightly irrational but later developed delusions of persecution. at one time attempting to throw herself out of the window.
In stUdying the history of this case, the following facts were brought out:
1. The patient had always been recognized as a highly nervous woman and was within a few years of the menopause, and therefore more likely to be stimulated by toxemia of any nature.
2. The delirium developed early in the course of her conva· lescence.
• 3. The gouge was not employed except for the removal of the cortex, which was not unduly hard.
Robinson views the case as one due to absorption products from the mastoid, especially as the patient had been in urgent need of operation for two weeks. The operation, the fear of the procedure, the duration, the discomfort of the drainage and the postoperative treatment are all etiologic factors acting upon a nervous patient.
In order to lessen the chances of this complication the following measures are advocated:
1. Early operation, if pflJn is not relieved by prompt myringotomy aud appropriate treatment.
2. A minimum use of gouge and mallet. 3,. The use of nitrous oxid in doing the first dressing on It highly nervous patient, and subsequent dressings to be made as painless as possible.
4. A constant surveillance should be maintained over a patient, who manifests early nervous derangement, so as to prevent bodily harm.
5. Free patient from all sources of irritation, have diet nourish. ing and attend to elimination.
Smith reports two cases of skull fracture with secondary mastoiditis and meningitis, and in one case brain abscess.
In the first case the mastoid cells were thoroughly exenterated, the patient dying two days later with meniniP.tis.
In the second case the mastoid, cells were not; exenterated, only the cortex was removed, avoiding the use of hammer and chisel. This patient made a temporary recovery, ,going home and being a.pparently well for three 'months, when symptoms of brain abscess appeared. Pus was evacuated from the frontoparietal region, and in three weeks death occurred from meningitis.
From this experience the author advises against complete ex· enteration of the mastoid cells so as not to interfere with the protecting wall of granulations along the line of fracture.
Stickney reports a very-interesting case of bilateral acute suppurative otitis media with symptoms of sinus thrombosis. A bilateral simple mastoid operation was performed and sinuses exposed but no thrombus suspected. After operation patient had chills, remittent temperature, swelling of right elbow from which pus was obtained and the streptococcus isolated, this being the same organism as was recovered from the mastoid. The blood: examination seemed conflicting, because while the blood picture improved, the patlent became worse. Finally both sinuses were incised, and though there was bleeding from the right, it was not as free as normal, hence the internal jugular vein was ligated and a portion resected. The left sinus was explored and free bleeding occurring from bQth ends, the vein was not disturbed. but the pressure to stop the flaw of blood produced the same effect as a bilateral ligation of the internal jugular vein. In spite of this, the patient exhibited no evidences of increased intracranial pressure. Eyegrounds remained normal and patient made a. good recovery,.
Tanaka reports a case of chronic purulent otitis. media in a girl 14 years of age, which was compl1ca.ted by thrombosis and sup-, puration of the transverse sinus, extradural abscess and cerebellar abscess. Several operations were performed in an attempt to eradicate the suppurative focus in the brain, and finally, after all hopes and the patient had been given up; the focus was discovered and the patient recovered. -The course of the disease is presented by daily notes for which the original article will have to be con. sulted. VII.-DISEASES OF THE LNTERNAL EAR.
n. Goeckermann Goeckel'IIlan, Barlow and Stokes present the following conclusions relative to the diagnostic value of lowered bone conduction in syphilis: -/ 1. The socaUed lowered bone conduction test (reduction in con· duction of sound by bone as compared with otherwise normal hearing) is positive in 78 per cent of known syphilitics in our series.
2. From the otologic standpoint the test is only of value if a complete hearing test Is done.
3. The efficiency of the test varied greatly in different types of syphilis, being at its best in late cutaneous syphilis (100 per cenO, latent syphilis (8~per cent), syphilis of the central nervous sys. tem (80 per cent). It had almost no value in osseus lues, and the results in early syphilis were inconclusive (too few cases). A neg-
